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(54) METHOD FOR CONTROLLING DISEASE INJURY OF PLANT WITH SC-3 
STRAIN BELONGING TO GENUS BACILLUS 

(57)Abstract: 

PURPOSE: To obtain a method for controlling 
disease injury of plant, having excellent effects 
on disease injury of plants, belonging to various 
kinds of fungi by using a certain bacterium 
belonging to the genus Bacillus as an agricultural 
and horticultural disease injury controller. 

CONSTITUTION: Pathogenic fungi of plant ^^^^i^^b^A^iy^M 
belonging to fungi, of which living land or plants I 1 

, i l . i r • r . NH*- — Thr-« — Scr *— Gin* Ss"» 

damaged by the fungi are treated by using an 
agent comprising an effective application amount 
(usually about 0.1-10,000g, preferably about 10- 
1,000g calculated as wet weight based on 10 
ares) of Bacillus subtilis SC-3 (FERM P-1 1,396) 
or its variant, especially producing a cyclic 
peptide-based compound shown by the formula 
(R is isopropyl or 2-methylbutyl) or an agent 

comprising the effective application amount of the Bacillus subtilis, an additive 
and/or a carrier. Preferably seeds of plant are coated with the agent to effectively 
control disease injury of plant. The bacterium may be added to a microorganism 
material or a soil improving material. 
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(54) imwn&m 'Vf-X'xmtem+z s c- 3&**k «t sh^sfkb*^*! «t trams *.<&ibsi 



(57) mm] 

[ffiflx,] 'if-JUZ. Xrf?-)\,7, SC-3 ( Bacillus 
subtil is SC-3) (8fcIW#FJfl 11396 #) 

«fccf/*)ifct*e«:**t»i!iaij*ffli,»r*>c«s(«:«rsa 

tfJi^Mfc J: tcit^ ft e <d o'ic/4> L/ 



(2) 



#P3¥5-5 130 5 



(S»3»ll ] SC-3 ( Bacill 

us subtil is SC-3) (ffiODWaF»ll396 £W 

(»3R3S2]^^JUX XyfJM SC-3 ( Bacill 
us subtil is SC-3) (SSX5F3r^ll396 -5f ) *5 J: 10 

R — CCH 2 ) 9 — CH — CH 2 — C O 
NH« Thr « 

-e3h6©^a«ua:e>wc/*>L < tt*ft#ira#-i-*»» 20 

[0 0 0 1 ] 
[0 00 2 ] 

[0 00 3 ] 

mo. *mm**imr&itok'vt*txi.> m codecs* 



{fiWBg3 ] X-^^JUX SC-3 ( Bacill 

us subtil is SC-3) (»XSfftF^UL396 ^r) J: 

[W3RJI4 ] X^f;^ SC-3 ( Bacill 

us subtil is SC-3) (^XW^mil396 ^) fc <fc 

[ftl] 



- Asn — *Tyr- 



Ser 



Glu 



Asn 



Ser 



[0004] 

X X^JUX SC-3 ( Bacillus subtil is SC - 

3) (atrwsF*n396 *w»ftjWBa*ffli»T* 

[0 0 0 5 ] **9H«Cffl0^nS«e»tt. ftjWJjQffirfr 
£ S C - 3 <ttfr£ O/Co TiBOm HC S c - 3 <ofm& 
[0 0 0 6 ] 

[«1 J 
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mi) : sc-3<z>ftm¥$)iai& 
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m 
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asm 


S3T3H 










+, Jy zz. MR?dr* 

77^:7 \ZDCH> 


+ 


(Bte) 




+ 




V — Pw5 
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mm 


V-P7DA 0}pH 


5.7 




Him TTCO^W 
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(Mtt) 
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(S6tt) 






OfeS) 
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(*D> 








PH5.7 -CCr>^W 


+ 




5 O'CTOffcW 


+ 




5 5t:T^W 








+ 




5 XN a C 1 #ff"PUQ£W 


+ 




7%NaCl #^ETTC0^W 


+ 


(*0) 




+ 


Witt) 



[0007] ±&<Dftm¥mkmc<i: 0 s c - 3 * 

X/^'JX ( Bacillus subtil is ) ctlaj^£ft 

(ferm p -11396) j i ot»k s#irc»s. feTF. ft* 

R — (CH 2 ) 9-CH — CH 2 — C O 

NH- Thr « 

[0 0 0 9 ] C5*W. Rli^V^Df;H$/c{i2-> 

€\ Gl uitt^^S^SL, ^EP (— ) 



[ooio] UTicwmit^m&wzffs-r . 
(i) Rj&wv/pfjur^^^ 

: 1034 

mmfttir : ffi#ft?fi6 FAB-MS 
1035 (M+H) * 
1057 (M+Na) f 
fl^it: CuH ; ,N 10 O lt 

Kfl-RiR;*^* h;U : ^ £y-;H£r2 1 5 nm, 27 5 

Ca)o lJ =l5.fif (co.ix ^£y— jU) 50 



[0 0 0 8 ] -H$5£ ffc2 
Cffc2] 

— ► Asn — ► Ty r — ► Asn 
- Ser < Glu < Ser 

mm-. *zs-)\,-7mi&. 

[0011] (2) R#2 - yf;^?;Ht'$)^ 

fl^S : 1062 

Steffi : f£#ft?fcg S 1 -MS 
1085 (M+Na) * 

: C 49 H 7 ,N l0 O l6 
RJHWR*'** b)U : y Zs-)ls<PX'2 1 5rm. 27 5 

ifcSET&g: CcO, 2S = +13.5° (co.31. y*y- 

: ^ *y-;b • 7jc5J?g. >gf^ 
[0012] *»WlfflB«:<fcor±EaMt^ft*ffias 

•&5te»(C« % /c<L^«7^Xr3^/c0 2 0 OmKD^tfll 
(p7^t4f r >^*>2 0q . y;t/3-x 1 0q . *Mf&2 

Og) Irgtf 3 5 0 0 mixil/ U >7 >{ f ~ 



(4) 

5 

7 =7 *3«:HBSf& £g435cnu 1 5 0 rpm ©Bite 

8is«a±-c2 8'a 2Bf B iistfnw( / ^ 
[0013] ±.^<Dit^m<D^mt, &m<DWi$sfrm * 

a - OUT, HPLCifB-To ) ifim 

Uvl*\ Senshu Pak ODS-R5 1 - SHtyy^.- 
4.6mm X 2 50mm 

T-feh^h*;;!/: 2 5mM KS7>^-)A = 
4:6 10 
7j£il : 1.5ml : MS 

fcffiB: ##R3fc36K«- (UV) 2 1 5 nm 

9 # 

R*J2-^^;u^;US-C*5{fc^Bj 5.7 # 
[0014] Wfc^ttia^C/tgtEfeSWO, fc<fc*tf h 
v r ftsf&flJIlli ( Altemaria solani ) , ^r^V V Kfe 
frO'J^S ( Botrytis cinerea) , <5 y *7 -fe *f£?EJpf® 
( Cercospora arachidi cola ) . h^h^^^H (Fusa 
rium oxysporum f. sp. 1 ycopersici), ^^-U^ftlMlm 20 
H ( He! mi nthospori urn qramineum) , =¥ VfSiLUlft 
IS ( Pythium aphanidermatum ) % ^¥M$&ffi)P*m ( eudo 
cercosporella herpotrichoides) , - is/* y 

J^IS ( Rhizoctonia solani ) k ^A^-^ffi^® ( Sep tor 
ia nodorumX * * A ^MMfiS-lnM ( Ustilacp nuda ) 

k »;>r3^M^M ( Venturia inaequalis ) . 
Mr^fflfiiW ( Verticillium albo-atrum ) ^(DMM^M 
®NR s 8ffi'P2MtJV3IS 5 - 1 ( Chaetomium qlobosu 
m) , Xti^tTJIS 2~2 ( PeniciHium Tuteum) ^ 

C- 3©*€CK^tiSfe©*Ctttt< , SC-3<fc*)§f 

^1 (Baciiius) cc^T^s^-r^r^^-r^^cDr 

fe^o 40 

[ 0 0 l 5 ] S C - 3 <Di&mi*-mm<<cteV2>mig<D 

mwsmigm. ^m^mm^m. ses&s** 

7 7 (jar fermenter)ig§, *g§£>^ (fermen 

tation tank)*?] l»ftii pJ#gT£> 4 0 iggJStftct 

i*stt<D£3«i ggtggfc ct mm& z^m. 

OX\t % SOUn-x. r"^zf> % ^>;-fei/>, a'** h 
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(corn steep liquor). 'hSElBSP* |*3:c*X, 

A. ggM^HF-5A9©«WB % ttfb^KU^A, &{fc 
iR2*m;^a, y>aj7ksRi^h »;^a. ';>i§7k»2 

Jff * O < 2 0 -C- 4 0 •C<7}g5B-C# 

[0016] *»w©«[«j«*i»isteerffi«:*j(r*r, betr 

( Pyricularia oryzae ) % $£f4#nii ( Rhizoctoni 
a_ sol ani ) , CT^^+S^Ba ( Cochliobolus miyabean 
us) , l )>^<DgkMLMM (Venturia inaequalis ) . ^ 
6A/^S ( Valsa ceratos perma) > ffi&^Mim^ 

( Alternaria mali ) % i~is<DMMMW ( Alternaria 
kikuchiana ) . ^MMM ( Venturia nashicola) . ft > 
=>ry<D^&1plM ( Diaporthe citri) , S^CJW* (Pe 
nicillium di qi tatum) t W^C^^® ( Peni ci 11 i urn 
i tali cum ) . ^^(OV * ^'v^X^K^M ( Phomopsis 

sp.) v ( Cloeosporium kaki ) % 

( Cercospora kaki , Mycosphaerella nawae) > 
^K^cpgfe^^M ( Glomerella cinqulata) , 
^® ( Botrytis cinerea) , A^CD^Hft^M ( Ustill 
ago nuda ) , ^ffi^® ( Sep tori a tritici) , ^ttJH 
m ( Leptosphaeria nodorum) , B^fii^S ( Pseudocerc 
osporella herpotri choi des) . ^i'AC^® ( Erysip 
he qraminis ) . $ c>'^S ( Puccini a qraminis , _p._ 
striiformis , p . recondi ta ) , S^JS^Sa ( Pyrenopho 
ra teres) , EJf^M ( Phynchospori urn secalis) , 
KfH^M ( Hel mi nthospo ri urn qramineum ) . *J V *M<D 
m^Vft^ ( Col letotri chum laqenarium ) k ^4t6?^® 

( Mycosphaerel 1 amel oni s) % 5 <t"A/C^M ( Sphaerothe 
ca fuliqi nea) , ~OZ>$$fftW ( Fusa riumoxyspo rum) , h 
•?b<Dffitfcffiffi ( Alternaria solani ) . M&Vffiffi 

( Cladosporium fulvum ) , ^^^>CDIITT^iS (Al 
ternaria brassicicola ) , A >y>C7)tiS^M ( Fusa 
rium solani ) % i~ *<D¥MWffl1n&i ( Verticillium 
albo-atrum ) % Z '^^KDfcMMm ( Alternaria lonqjp 
^) , wi^nm ( Col letotri cum tabacum) , Tls-fy 4 
(DffifflfiW ( Cercospora beticola ) , i> + Jj <{ t<DW 
iSffiW ( Alternaria solani ) . 7^t^»8Mt 

( Cercospora arachi di col a ) . $ A X<Di%t$3ftM (Se 



7 

ptori aqlycines ) . ?fk&MW ( Piaporthephaseololu 
«k vt^MWi ( Coll etotri chum sp.). 3©87^S (Cerco 
spora kikuchii ) , -e^SI, 9 4 ^ >£I0D^<£ J?!Si ( P 
eronospora brassicae) . fcV U>J^<D'<£fftM ( Peron 
ospora spinaciae ) , 5 s^^MD^bffiW ( Peronospora 
tabacina) , + jj. ^ ' j (D^<L^ffl ( Pseudopenonospora 
cubensis ) . ^F iJBlH ( Plasmopara vitico 

la) > -fe ^*t^<7)^c!:M® ( Plasmopara nivea) . »; 

YSPsT. ^H^~>^><Djg^l ( Ffiytophtho 
racactorum ) > h ^ h . * *VV (PROffiW ( Phytop 10 
hthora capsici) . ? :/jKDg?^Ig ( Fhytophtho 

ra cinnamonriX is + Jjjt, hvF, ^X<£>g£7??1§ 

( Phytophthora infestans) t V^"7^. 
(DSS^ilj ( Phytophthora nicotianae var ni coti a 
nae) , # »5 1/ >W<D\Lt&fmW\ ( Pythium sp.) , 
V (DmAL^i^W ( Pythium aphanidermatum ) % # 4 X 
<D pythi urn rotJ^RS ( Pythium aphanidermatum , _p. _d 
ebaryanum , p. i rrequlare , p . myriotylum, p.ul t 
imamm ) . z&UCD^WBMWl ( Helicobasi dium momp 
a2, &WlMffim (Rosellinia necatrix ) % "£J£<D"y~- 20 
^7?JS1 ( Rhizoctonia sol am ) fc 7^7**} IsJ* v 
^fmffi ( Rhizoctonia solani ) , &l*tffffM • 
lilMj ( Fusari urn t Py thi um , Rhizoctonia , Curvulari 
a^ Helminthosporium ) , c^C^^ffi ( Puccini a . spp.) 

, MflSfftWi ( Curvulari a spp., Drechsl era spp., B 
iopol aris spp.) 4 t'^^A^^Y hJPflli ( Pythi um a 
phanidermatum , p. vanterpoolii , p. periplocum ) 
tf^ — ^Tiiy h-I^SI ( Sclerotinia homoeocarp 

& 7x.T*)-v>?mm (+/^) . wmmm (iy 

phula incarnata) , ^^ffiPfitlJ^isi ( Typhula bliq 30 
ht) S. 

[0017] *i%W©«««P5SI»l»*ttCC*5lir. JBl> 

[0018] cne^swjtctt. a^s 

LX) . gfc, SKUg S/cOftl 0 3 -ftl 0 10 (7)3 40 
n--^#fi[ («T. CFUiieT 0 ) <D*^$fflM 

[0019] mmt(omtemi>p>tiz®#m&£ ur 

FV) ffiflHK Hm % IRjft. . «■ 

SW!8*»* (/J^«. 
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fl§f»¥L30 . rSttgt j^BS^^A^Wf^ft. iff 
t»£tt9) . ffi«H6«tt (JSR»*) . x^uvyyn- 

[0020] mmm^^mcomimmmmt ux 
tt. ^-fe'^>> H27^>, (r^^^ 

[0 02 1 ] *©fl&«Wlfflffl*»J<bOr«^iafcfU>^ 

[0022] 3ttt % aAso. a^xjw. as 

[0 02 3 ] *«wo«»JS*l»l»^S{cteCir , 

SfiSi L/r^jo.icr-^ioooog-c^> D . J?SL< 1 
Ocr-^iooog -c^^ 0 SSffigiJ, -rjzauy' 

«K«ii« % ft 1 0 J C F U/ml—ft 1 0 10 C F U/ml 
ffSKttfilO 1 CFU/ml-ftlO 9 CF 

K« l » L ttrt^BHF* 60«^cc J: o Ttf Mr # & J: 9 
6cr a c 4 ec<t orw»tt««M9»i»»&tf 5 c <b t 

[0024] *mi<Dmmmmm?smkz. ^m^tc 
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fw>yjMT*#tt. *fcttie*L ±«Rfcft*tf (SS 

»# % *y tr-;urju=i-;u3^st?f^) mtm&Lx. 

[0025] cti*><DMmm. mmmmt, ^rni>m 
fiwmm. mmmn. mmmm, mrnxm. mmm<o 

[002 6] 

[0 02 7] Hjfiffl 1 (&ttffl) 

^saumffim©-- ±«€:»ko, m±m&mMm (8 o 

«a87kr!HfflU/c. ttSBItt«:l 0< -10' fgtc#^ 
L/. S^^KigJft (yy-feV>l 5ml, ^7'h>20q 
. y>K7kJR2/7y^Ai.5g. fiSffi^y^fjA • 7 
**Dttl.5g* i^2 0g, 7km <bT£ 0 pH7.2 ) V 

ftm&m (2 8°c. serai) *fr*-*fc. ^icytjuis* 

T e ) 

[0 0 2 8 ] 8£M2 <*S#W> 
SUSS : *mum<DWkm 1 Cc J: o r» & n/c«i?ffi 

X 1 0 g , h > 1 0 g . J^{b^ h y ^ A 5 g . 7kT> 

11 £T£) *Stf 3 o<JMKK«tt* 2 0 0mlx;UU> 
Wi*-:7^;*:3icf8ffi8L SlflScm, liHEKl 5 0rp 
m ©(5||gJgsa±'C 2 8 -C, 2 BP B 1igS0/c o 

: ±.$zmmmt<c * g ften/ctss^ 4 mi* ? * x 

3^/c0 2 0 OmlCD^ife ("p[?§ft7 :; >^'>2 Oq . SOI/ 
3-* I 0 g , *sl&2 Og ) «r^tf 3 o<D*flS®tt# 
5 0 0mlxjl/U>-7^^-^^xaCC^IMft. 81*15 c 
nu 1 5 0 rpm <0[II$sfJSta*^r 2 8 *C, 2 BPeS 

[0029] mmi3 Mtm) 

(8000rpnu 2 0»B) Lt. ±r9<h£fc^fc:#gf L 
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/c 0 ±»*»*». ttf»£*T»U SfiS^5 3 
g ©*R91inB*f»fc. 
[0 0 3 0 ] (HMM) 
^W3Kcfc^rf#6ftft:ffiffi*Rl 6g ©*jeWIBB 
£3 0 0ml(D7kiC^SUr. S7.0X10 5 CFU/ml 

[0031] m&ws mtm) 

[0 0 3 2] »jfiOT6 (MHM) 

j^rsyt&a ( i 2 i °a 2 o#ia> urjrafMKBS 
[0033] wcummz^?, mtmmsn&m 

To 

[oo34] wtmm i *ssw 
?#^>o 

[0 0 3 5 JMM2 HflJN 
0.2 S5<D1f>1^>^'A v 0.4 SPcDTil/S^^AVd/*^ 

?#^, 0 C<Oiitt^«9 5«illlJftW3«cj:o-C»6h 

30 [0 0 3 6] WM3 ffiffiSiJ 

0C^r;Hf>S (Sa D n ^) *0.17SB, tT-^/AR (^ n a a 
«) ^0.3 SB. 7'D + ^GXL^0.2 87.8 

[0 03 7 ]«*i«4 «4#J 

3 j: o r m h n s lit^j i o ffo^B^ni 

o o um tc^aur, &»J^f#^ 0 
[0 0 3 8] »m0<5 SiL^J 

ssbbm 3^c<t^rf#e>n5 mmrnm 5 gpo^^MM * 

7k 1 OgfLtCftfoZtttcm. 100O-5 0 0 urn ICW&lstc 
fittOT^yPt-r h^U-8 5SB*ftlitr«l:<iS^ 

[0 0 3 9] 

HfiM 3 cfc o r m h n 5 SMS^ 1 gpcD^^H^fflffl 
so ^fiR**M^ai»8»**»5. CO»*i.s»iWJ 



(7) 

>*> 98. 535* j: < mmhxm&sm<Di®m*nz>. 
[0040] wmi n~r ^ >y@^ 

2 2 5g ©W&&5 Mm <WS«±<t«a«3«:«fc^-C 

f# ^ n s stta*5j 2 5 p tDftmummz <t < l . c 

htC2g©CMC- (tpy>6Af-ItM) 
X^y-tfcDMiiTkTgfS^S. 5q <D->i»®l-£ 

m&m^-r--< >^i>(cAn. 5 o'ctcn> 
ha-.iusnssia^oftase.. 5 0 2g©±iex^ 

y-ttCKSTKSiK^XT'U- (^7 - U-)I^0.8kq / 10 
an' . ^X;Mlo.5mm ) U^^^S^-^r^-r-/ >^'T 

r ^ > oteu 3 5-c? 15 B#Kta®ft*is 
to 04 1 ] mmms ms&nttt 

9 2 gp©^-- 5 * ^ 7 -< I- *J J; O' 3 fHSCDHSIigfS: J: < S 
[004 2] ^ec3jE56?|©ffl!BjSISR6l»^«fe*«. jfrtfSI 20 

[oo43] asm i w ^ttKiimsiKKK 

*S«U ia^F<g-C2 8 B^Lfc. C©<fc9tCU-C$5 

e u tc a * ©«i el tc . Kit w 4 tc «t: -5 r m h titcmm 

life. 2 8'c. Bin. ^MT-c4Braaorc 
hit. mmizi o%M±<ofm®m>s:7jiLtc. as 

0 %©ES^mr* o fc. 
[0044] tmm 2 n A^ttRffilftKiK 

MCJ8>®±«:gg«>, 3 A** (jg|t*7 3 

-*?) tmmu. iairtri o araiWfiKiy/c. ccDct^tc 

0 r W& Utc=> A *-<Dihm fC . Sliiffl 4 tc J; r « h n 

tc. $stJ5ut> Mwzm&L&temwvim^Mffim.&mm 
mmctc. mm&. 1 5-c. stm. £st-c4brss 

* . $ 6 tc 1 5 'CflSWT-C 7 B RfJ£W S i±T . A^ltKffi 40 

9 0%m:©i%i&^£^fcL.;rc < , m^mmto% 
[0045] mstM 3 h -7 vismnrnm 
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VX'j hfC63>i!g±£§£«>. h-?M#>^o 
-If) *Sfflt/. iaSF^-C2 0BPd]»^brc„ SH2-3 

tc. tW&SL WteM&ls h-^HBSMOia-WffliK* 
%m'&. 2 0'C. ^IT-C l BfflK^fe 

[0 046] KROT 4 * » •? <J m&frVffifm&M 

a) isirtn 4Biawfijsufc. *m&m.M 

mmm am (a> 3 **j;c«!Ji0!i6«:j:-»r»6nfc 

(a) -ctt^^Efti^ssm (100%) *^L/. &m 

(B) "C«9 0%W±©Kf|^55!iS*SL/t. )Q:te. JSKSa 

[0047] $mm 5 'j > 3mm.mmu.rn. 

75X9 \-K.®m±*1k&>. >)>=t ($IEE) «r 

JSSL. S^rt-C3 5 BPalW)SL./c. I^4-5*:^*5M 
L /c; > =f©^ffl tc . Kitcai 4 tc J: r W h ti tcm& 

a. se>tcis^T-ci sBia^ws-e-c. Kria&Mj^sa 

St/c. ^R e J*l^aaiS^-5CitcJ;0ite^:«9 0 
[0 048 ] 6 * » y ffiiEt^lRS^SCSS 

m±tf&mm<Dy ^vss»3 fl *is®±ai5 0 0 mite® 

?nO/t<D^7'7X^ ^^ -^ htcS*. S^ii0iJ2 tcj:^ 
rf# e.iT.fc^«!^$ fcttiSiSPII 4 tc «fc ,t ff e>n/c®»: 
SSSSc*3 Omlfiat/fc. (tB^fi) ^JS^ 

or. 2 3-c. immfflgistc®.. ftwmzmmbtc. 
fm&itittmtmicm'ytt&mLtc. m^mztcm 

[0049] 
[«2] 
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(8) 



*S5§¥5 - 5 1 3 0 5 



14 
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